the prior is designed to be noninformative so that the data dominates inference about θ.
play an important role in assessment of climate sensitivity (Hegerl et al., 2007; Bindoff et 29 al., 2013) . Most of these studies use a Bayesian framework as a basis for assessing 30 uncertainty and developing a probability density function (PDF) for climate sensitivity. assumptions, nor is putting a probability distribution on a fixed but unknown parameter 53 permitted. 54 Bayes' theorem (Bayes, 1763) where the subscripts indicate which variable a density is for. 61 In subjective Bayesian analysis, the prior purely reflects existing knowledge about 62 θ. In objective Bayesian analysis, where such knowledge is disregarded or nonexistent, 63 the prior is designed to be noninformative so that the data dominates inference about θ.
64
Noninformative priors depend on the characteristics of the data and experiment 65 concerned and have no probability interpretation (Bernardo and Smith, 1994) . The 66 likelihood function required to apply Bayes' theorem is a probability density for data,  . In such a case, y has a fixed value for any given θ and thus no 73 likelihood function exists. Therefore, Bayes' theorem is not required and instead one 74 simply uses () f  to transform between data and parameter spaces. Where the where f J is the absolute value of the determinant of the Jacobian of f with respect to θ 84 (Mardia et al., 1979) . 85 If the dimensionality of the observables exceeds that of the parameters, a 86 dimensionally-reducing version of the transformation of variables PDF conversion 87 formula may be used (Mardia et al, 1979; Lewis, 2013b) , provided the observables can 88 first be whitened (made independent and of equal variance, as in optimal fingerprint 89 methods: Hegerl et al., 1996) . 90 The primary aims of this paper are to provide insight into the use of objective The Figure shown by the box plots in Figure 2 for 10-90% and 5-95% ranges. inference from the distribution concerned (Hartigan, 1965 Fisher information matrix) (Jeffreys, 1946 low, but rather has the shape required to achieve objective inference about S.
471
The coral line in Figure 5 assumes a uniform initial distribution in 472 TCR/attributable warming and effective heat capacity, using the same weighting method The dashed grey line in Figure 5 is the same as the grey line in Figure 2, which depends on an asymptotic normal approximation to the probability distribution method may be employed in order to improve accuracy (see, e.g., Cox and Reid, 1987) . this estimate is objective given the data, the data it reflects are somewhat dated and may 558 have shortcomings. For instance, Gillett et al. (2012) found that using (as in this case) 559 temperature data spanning just the twentieth century, the first two decades of which were 560 anomalously cool, produced a high estimate for attributable warming, which would bias 561 estimation of S upwards. However, the main object of this paper is to illustrate the 562 relative effects of various methods of inference for climate sensitivity, which are 563 unaffected by such bias.
564
Since the best estimated PDF for a parameter value does not depend on the use to 565 which that estimate is put (Bernardo and Smith, 1994, Section 3.4 and Bernardo, 2009 in which probability represents a personal degree of belief as to uncertainty and prior 572 distributions represent subjective assumptions of the investigators. However, for 573 scientific reporting, it is usual to assume no prior information as to the value of unknown 574 parameters being estimated in an experiment. To achieve that using Bayesian methods, a result to computing a noninformative joint prior for the parameters (Lewis, 2013b For consistency, all computations using the uncorrected ΔOHC data are based on the fitted parameterized distributions. Integration out of K v from the joint (S,K v ) posterior to obtain a marginal posterior for S is taken as read.
* As is evident from Figure 2 , this range differs somewhat from the range given in Fr05; the 95% bound is extremely sensitive to the total probability included in the calculation. 
